CH 3 POWER (WORK RATE) EXAMPLE

An electrical motor has 2.5 kW of electrical input and it rejects heat at a rate of 35 Btu/min.
What is the power output of this engine in horsepower [hp]?

"Power " 1S5 THE RATE oF WORK .

|[F woer 1s pewotep BY W [FTLBEJI THEN THE RATE OF WORK IS :

’ FTriB¥f
w [ EZEf] = power
PoweR. AND WORK ARE RELATED THAoUGH MASS Fow rare m [
£ . LBm Fr LBf
FLILf) = TaTJ X W LB ]

¥ See YouR ERUANON SHEET FoR EQUIVALENT UNITR of PoweER
(e.q. HP, KW, etx.)

j}rs FIRST LAW oF THERMODYNAMICS !
Win —>| MOTOR | Wour ZW = Z®
l/ So, ERUIVALENT IS -
or SW =2
IV THIS PRoBLEM | Wi =-2.5KW Qs = © (N0 R aven)
Wour = [ Qr = -35 Bis (rowm’
So . . . .
\/.\/N + Woor = Qs + Qr
-2 SrW + Wour = O + (-35 w~>
Woor = 2.5kW (T2 —;4:':<w> + (-35 5 ) 722 ﬁ*;‘;

= 335 up + (-.83up)
Wour = 2.52 HP
L PoWER oUTPUT ©OF THE MOTOR.




STEADY FLOW ENERGY EQUATION (SFEE) EXAMPLE

15 Btu/lby, of heat is supplied to a steady flow system, in which the working fluid remains at

constant velocity. The outlet height is 77.8 ft above the inlet. Inlet and outlet properties are as
follows:

Omer @outer Also FioM A@oVE !
p = 5760 Iby/ft p = 6480 Iby/ft = 4 |c Btn
v =15 ft¥/Iby, v =10 ft/Ib, @z IS e
u = 300 Btu/lb,, u = 225 Btu/lb,, vSING "HowIN" )

FRoM ABove \ 2 = D FT 2=77.8FT
STATEMEWT Vi = V2 (VE LocrTY) \/z =V, (VELDCH‘!)
a) Is this an OPEN or CLOSED system?

OPEN SYSTEM — SFEE APPUES TD oPeN SYSTEM

b) Calculate work [Btu/ib] done by or on system. Indicate if this is WORK IN or WORK OUT of
the system.

AP SFEe To FIND woRK Wig [Btw/t8m]:
pe, + Ke, +Fo, v, + Qi = peat Keg +fwz v Ua + Wiz
3) Q&’/pm s+ on 7 2 (3) +2L3¢przvz+ul+w,z
REARRANEE -
Wiz = -22(53 (p,v. Pz'Vz> (w,-uz) + Qe
= 77.891( ) [(sno )(ls ) (4,480 Do Lg,,,)‘l
(300 22> - 225 8%) + 15 55

pr =24 ('778 FrLBf> (21 600 prcw)(_ng PrL&“’)

= -77%

= o1 B s BB TS G IS e

]ou.2 = +117.7 '3'—6‘“;{

[—-> wogk ouT (vSIne "Howin" )



